A 10-month-old boy was brought to the emergency department with a four-day history of an erythematous central line insertion site, five months following a liver-small bowel-pancreas transplant. One day before presentation, there had been some purulent discharge from the site. Other than increased fussiness, there was no documented fever, vomiting, change in appetite or change in bowel habits. The child had not had any recent infections and no known sick contacts. He went swimming for the first time two weeks before admission, but otherwise he had no new exposures. His travel history was unremarkable. The child ate table foods, and a family favourite was Chinese food, which they ate several times a week.
Medications included tacrolimus, sirolimus, prednisone, trimethoprim-sulfamethoxazole, ranitidine and ferrous sulphate. His immunizations were up to date and his family history was unremarkable.
Physical examination revealed a nontoxic-looking 10-month-old in no apparent distress. His temperature was 36.9°C, pulse rate was 139 beats/min and respiratory rate was 36 breaths/min. A small margin around the catheter site appeared erythematous with a small amount of purulent exudate. The area around the line insertion site was not tender to palpation. Aside from surgical scars, the remainder of his examination was unremarkable.
Hematological studies revealed a white blood cell count of 4.8×10 9 /L with 1.7×10 9 /L neutrophils and 2.1×10 9 /L lymphocytes. Hemoglobin level was 106 g/L and platelet count was 254×10 9 /L. Electrolyte, creatinine and urea levels were all unremarkable. Alkaline phosphatase was elevated, at 389 U/L, while alanine aminotransferase, aspartate aminotransferase and total bilirubin levels were all normal. A swab performed at the line insertion site grew coagulase-negative Staphylococcus.
What did the blood culture reveal? Based on these microbiological laboratory findings, the organism was identified as Bacillus cereus. The organism was susceptible to vancomycin, and the piperacillin/tazobactam was discontinued. The blood cultures were negative by the third day of treatment, and the vancomycin was continued for 10 days. His central line was removed five days after admission and he remained well throughout his stay in hospital.
DISCUSSION
Members of the genus Bacillus are aerobic, Gram-positive, spore-forming rods. Bacillus spores are commonly found in both nature (water, dust and soil) and in the hospital setting (1). Despite their ubiquity, most Bacillus species do not cause significant infections and are often considered to be a contaminant when recovered from clinical specimens. However, in certain populations, such as immunosuppressed individuals, neonates, injection drug users or patients with prosthetic material such as intraventricular shunts, these organisms should not be dismissed as contaminants when isolated from certain clinical sites (1,2). B cereus is best known for causing enterotoxin-related food poisoning syndromes. B cereus is widespread in the food industry, and transmission occurs from contaminated foods and improper handling of foods. Fried rice is a frequent source of B cereus food poisoning; symptoms develop from intoxication and not from ingestion of B cereus vegetative cells. Because our patient frequently ate fried rice, it is possible that ingestion of B cereus vegetative cells, and subsequent translocation, may have been the source of his bacteremia. There has been a positive correlation found between tea consumption and B cereus bacteremia in children with neutropenia (tea leaves are often contaminated with B cereus) (3). Additionally, many patients with B cereus bacteremia have gastrointestinal signs or symptoms at the time of presentation, and a subset have positive stool or rectal swabs for the organism (2) .
Another source of this patient's bacteremia may have been extraluminal colonization of the catheter, because B cereus has been linked to skin infections (1). Although superficial swabs from the site did not show Gram-positive bacilli on Gram stain or culture, the organism may have gained access through contaminated gauze or linens (4). The child's line insertion site was routinely cleansed with alcohol swabs, but alcohol will not eradicate B cereus spores. Furthermore, the alcohol itself may have been contaminated; two case reports have shown B cereus contamination of alcohol cotton swabs and 70% ethyl alcohol solution (5, 6) . B cereus has also been found in swimming pools and hot springs (7, 8) . Because the child had been swimming for the first time two weeks before his bacteremia, the pool water may have been the source of extraluminal colonization.
Finally, intraluminal colonization of his central line may have been the source of the bacteremia. His central line was removed because it is recommended to do so in the setting of B cereus bacteremia (2) . However, it is debatable whether it was necessary, because he cleared his bacteremia with medical therapy alone, and he was clinically stable (9) .
With respect to treatment, B cereus produces beta-lactamases and is, therefore, resistant to beta-lactam antimicrobial agents (1) . B cereus is generally susceptible to aminoglycosides, clindamycin, vancomycin, chloramphenicol and erythromycin (1) . In this particular case, the cultured B cereus was susceptible to clindamycin, gentamicin and vancomycin. The patient was kept on a 10-day course of vancomycin, which was effective in eradicating the bacteremia.
CONCLUSION
It is important for clinicians to be familiar with B cereus as a cause of bacteremia in the immunocompromised patient, because there can be serious consequences such as sepsis or endocarditis. Risk factors for development of B cereus bacteremia may involve translocation of the organism from the gut or invasion from contaminated skin in the setting of immunosuppression, prematurity or indwelling prosthetic material. Treatment with vancomycin is usually effective, and for more severe infections, a carbapenem or an aminoglycoside may be added (1) . If a central line is present, removal is recommended for persistent bacteremias (2) .
